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Background: Improved perioperative outcomes after the Norwood operation have been demonstrated in successive eras of care. Institutions vary 
widely in their systems of care delivery for neonates requiring cardiac surgery. The impact of dedicated pediatric cardiac intensive care units on high-
risk neonatal populations has not been previously explored.
Methods: We analyzed data of 2051 neonates who underwent a Norwood procedure at 29 freestanding pediatric hospitals from 2004 through 
2008 using the Pediatric Health Information System database. Institutions were classified as having a cardiac intensive care unit (CICU) based upon 
the American Hospital Association annual survey from 2006. The impact of CICU on patient outcomes was assessed using univariate GEE models to 
account for intra-institutional correlation among cases from the same hospital. Continuous outcomes underwent log transformations.
Results: Seventeen of 29 institutions (59%) had a CICU. Institutions with a CICU were similar to those without in terms of total licensed beds, 
annual admissions, number of inpatient surgeries, facility size and number of staff and physician trainees. Patients cared for at centers with a CICU 
versus without a CICU did not differ significantly in their odds of hospital mortality [OR 0.91, 95% CI (0.57 - 1.45)], log duration of mechanical 
ventilation [multiplication factor (MF) 0.85, 95% CI (0.58 - 1.23)], log ICU length of stay (LOS) [MF 0.95, (0.66 - 1.36)] or log hospital LOS [MF 
0.92, (0.76-1.1)]. However, compared to those without a CICU, centers with a CICU demonstrated trends towards decreased variability in outcomes, 
including decreased median standard deviation (SD) for ventilation time (13 vs. 18 hrs, p=0.04), median SD for ICU LOS (19 vs. 27 days, p=0.04) 
and median SD for hospital LOS (22 vs. 28 days, p=0.13).
Conclusion: Although outcomes after the Norwood procedure exhibit less variability at institutions with a CICU, the presence of a CICU is not clearly 
associated with superior outcomes at free-standing pediatric hospitals in the current era. Efforts to further elucidate center characteristics and 
practices associated with best outcomes for this high-risk group are warranted.
